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(54) GEAR OIL COMPOSITION 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a gear oil composition which is excellent in extreme pressure properties, 
wear resistance, synchronized friction characteristics, oxidation stability, and oil seal adaptability and can 
commonly lubricate manual speed change gears for automobiles, transfer apparatuses for four-wheel-drive 
vehicles, and final reduction gears. 

SOLUTION: This composition is prepared by compounding a base oil having a kinematic viscosity at 1 00° C of 2- 
50 mm2/s with (A) 2-10 mass% phosphorus- base and/or sulfur-base extreme pressure agent, (B) 100-500 mass 
ppm (in terms of boron) boric acid-modified succinimide, (C) 100-1,000 mass ppm (in terms of an alkaline earth 
metal) alkaline earth metal-base detergent having a base value of 100 mgKOH/g or higher, and (D) 150-1,500 mass 
ppm (in terms of zinc) zinc primary-alkyldithiophosphate having a 3-30C alkyl group. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] To base oil whose kinematic viscosity in 100 degrees C is 2 - 50 mm2/s, an extreme 
pressure agent of (A) Lynn system and/or a sulfur system 2-10 mass %, (B) Succinimid by 
which boric-acid conversion was carried out in the amount of boron 100 - 500 mass ppm (C) A 
base number alkaline-earth-metal system detergent more than 100 mgKOH/g with alkaline earth 
metal 100 - 1000 mass ppm And a gear oil constituent by which it is coming [ a carbon number 
of the (D) alkyl group ]-to carry out 150-1500 mass ppm combination of primary alkyl 
dithiophosphate zinc of 3-30 in amount of zinc characterized. 



[Translation done.] 



http://www4Jpdljpo.go.jp/cgi-bin/to 04/02/18 



<19)B#B&iM* (JP) 



« 2 > & m & & & n ^) 



#^2002- 3875 
(P2002 -3875AJ 

(43)&KB ¥«14*pi£9B(2002.1.9) 



<51) Inta 7 
C 1 OM 1G9/04 
135/04 
135/06 
135/22 
135/28 



wsrmn 



f i f-73-r(##> 

C 1 OM 169/04 4H1 0 4 

135/04 
135/08 
135/22 
135/28 

w&mm i ol ($5i) ftfyursK 



(2i>ms## 


WH2000- 183392( P2000- 183392) 


(71)WeA 


000231109 










(22)tiU»0 


¥f£12*p 6 E 19B (2000. 6. 19) 




««««EC*y re^Teio* i ^ 






(72)&IJiNf 










Jf5J&FBtffjBlfc3TB17S35^ *St 
























«f3SJRFH*fr»^3TB17S35^ ««£ 














(74)«ax 


100090941 



















(54) ^-V«mj£«r 



(57) 

fuss] web. mmm, is>tummm. mt 
says. *-(M>-)im&3Lizmtu jgic. rnm^-rn^ 

&m$mtf2~5o w£/s<mm^ (a> y y&%&/ 

XJd«^®ttE»&2~10S«%. (B) rttfBBBR 
S4xfc3A^K>f 5 K^^^^MTiOO—SOOMippni, 
(C) ^»B^100nigKOH/gtU:©T;i/?!jUiH®^«^ 
Vf ?t^JS:T;i/^ U ±JS^Mtl00~1000RSppni. 

(d) 7;i/^r;i^oDj^^3~30©^>rvy-T;i/ 

*tlWf-*y >®»?:SI&*T'150~1500H4ppm@H-^ 



1 

mmz. (a) y y&Rv/y.\$m&k<DW±.m &2~i 

om&%. (B) *9IK^3llt3A^$K^ 
•5^*T'100~500Rappm > (C) i£Sffi#100 mgKOH/ 

gjuxh<DT;i/* y ±jg£j**iiKW!i«:T;i/* y ±m&m 
T*ioo~iooo^fcpnk Jk& (d) 7;i/*;i*©|SS!i8$c# 

*T'150~1500®fcpmI2^ bT ^-5 3 il^t -5^ 

[#§9i©f$ffi&l&l5!] 
[OOOl] 

t»©T'S>y, #tC, $ft&Mft|E£HL 4WD<0h 
[0 00 2] 

tfji&sfc©. ^*i^*igy*©wito^£ftT^ 

tt©iSv«- y >»«EBWSr^-tsaEl//<^AP 
U"^;i-7!)^L-3fe§V>ttGL-4«)V 

£©ic, *yvy$&ffim (zmm\ 

[0 0 0 3] API GL-5£U:©/W >K-f K^Vttt:, #ftf 

>^ ny->f if- y • ^i^4tc 

R#{cW^$US©^?|i!£/W^ K¥-Yfc 

[0004] m&, ^-*F-fre>wm.o)t$mitcm£ 

^©g?ftiC*tU d4x*T*tC &©<fce>J&fflJ#&2fl6tgt 

^^o, y>s?xx^;Hb^% ^s^^i^ s>' 

^y>^|Q$:BB^Lfc^^B8^S^TV^ 0 3 
©WtfcfcL SiWt©I6$8l3r-*\ -fe^Jt-^-r^TU 

4M?2705815-^$8lCli, Siiftc, fisftiifflg&tf 



(2) #f|2002- 3 87 5 

2 

m. v)\s\z*y<mft^^)\s*m&vTt£z>W}mm 

[0 0 0 5] 4«ffSpE9-132790^Wc»4, gStfC. ft 

*;i/$^*y y^m&^mbtz^m^m^^tix^ 
&o z<D*?vm& mtit-ffi&&. n&j*yy<BL 
io ytuim. memst. m^yvmxmm^SL 

[0006] 
[0 0 0 7] 

(SHfcJBBWS £«>©#«] lOOX^fcfeW 
£*|!teK#2~50 mni2/sC)*vft(C, (A) U 

xtt8B»<0flffiE«fc2~io«*%. (b) 

3ftfc3A*IMS K&» ^^^*T100~500M*PP 
m, (C) ^SW^lOO mgKOH/gRiKDr^yi^ 
M%?9 Wm*T)hj3 y ±^«T'100~1000g*PPnu ^ 
(D) TJl*)l^mmit>'®~30<D^^-?V-7 
30 ;b^;b^^-y>^ffi|ft5:SlfiMT'150~1500KSppiniH 

[000 8] 

w&L^m&nmffl *mtvm^&wm*» ioox: 

fCfeCtSK!te^2~50 imi2/sTfftntf.. 

SSI, 7K^b^0®^i:*©m{c^oT^Ufc?H?t?fiffl© 

[0 0 0 9] *5g^T' (A) a&HLTm^&VyjNk 
tf/X\Wm3ha>WSM\t. API a-5UK;i/CDSBES$: 

so ti, »i/70, ffitffcitfffig, i?7i-;u^;i/77 



3 

[ooio] u>m@EM{i. u>fx7f;k ggu> 

;k mvymhVytt?-)^ **VyMmr!?1-)i>. * 
*vyMhv*??-)w vyms&i/jk. mvym^ir 

i/M U ymt? K^Sz/k U h U Kr^k ffiU > 
df-9- Kf^k ^U^hU^-b-K^^k U>K 

hv*9*tt=>M mvyMhv**? ztt-M * 

*Vy&bV*? *"rt-)W VymbV (*tr*)l7 

u >i?xx^;k »ft2>*-:4-y >SxxfMt'*w 
?>*v5o JglC ±iE{b£#©e>^ Sfcfrxx-rMc&o 

[ooii] i4x6©flKE»R*. mux-m^zt^ 

m&&tLx& *c-Ym±mizftbT. 2~io«s%^ 
*$tis«te>(cgB^-rs„ ^«e-r^si:, -lattice 

[0 0 12] *mUzm^2> (B) rtdOJ^^IBaRS 

-JAM^^fHt^t, X^l/>^7*X S>'x 

i/>^>*^>&tV>#y7^>h®^£j^^ # 
^-*300~3500(Z)>i<U Or k"7 >£&*V l/-f 5: 

[0 0 13] fcVWm&Ztlfca/Wm-J $ Ktt. *tf 



(3) #Pfg2 0 0 2- 3 875 

4 

UT100~500g*PPnr^*$iX-S J: o fClB^I- 

I). ^ft-tSf*taW®ttiBT?»«iil»tt^*>f-n/S/- 

^»tt*^fb-T -So L < l±100~300g*ppmT* 

[0014] (o j&e-t ltm^st;i/* v±m&m 

k- k d-xxdx*- h & tWfrjj U ±3g£Mfe&m*tf 
»tL^T;k*y±IS^JS(i> Mg, Ca, Ba 
±S&TW)±M£M?kmmillt. 100mgKOH/g 

nfc, sw^^^t^n^ofcy, ^j&^ftn**^ 

20 StlXmySfctU #J^(D^VN{Cj:oTi&»iiffli^b 
^WJi:LTfiS5c^tlTV^^T'100~400 m 
gK0H/& #{C(i200~400 mgKOH/g(D^(D*W* L<^6 

[0 0 15] T;k^jU±^«^^flItt, ^r-Y^tCT 
;k*y±31^Mfi&^LT, 100~1000^4ppm, ftiLL 
< {±200~800H4ppiiu <k y L < (i200— 500S*PPm 

*i*ffijB3W»e>*w&v^36i«*y, -7j. 2rtrg&t.m 

30 ^jgtt. sHb^ttA^b-r^» 

[0 0 16] #5&W<DWlirtCWU (D) tTj^ 

^{i3~3ocD-/^-r vj -r;i/^;i/S?:^i--5T;i/* 

;bS^*U>^» (ZnDTP) 7^V'J- 

-;i/dTA, i: yfeWx h y;i/-^i>xi/drAcosio?E 

ysaKK«a^i&&«u «w*«eT-r*. znmp© 

BH^fiti, SI8»T'150~1500K*ppnitU »^b<« 
40 300~1500ftippm, MiCjaF* b < (i500~1000S4ppmT' 

maMj^av^, mmoi/yvammmm 

[0017] ±fB©cte){cioox:(c^}7-5i!r 

$!r,g#2~50 nrai2/s(Z)affi(C (A) ~ (D) <Z>f&#£-£ 

^iPRSttiim tt^RifiLtm 

50 5„ 



5 

[0 0 1 8] 

[0019] $mmi~2. it^ii~4 
ife (a) ~ (d> <D&frm}*<m<»WMfflmkt& 

(A) 

• mttvyj y : SSM5:40%^ 

• SP%m±.M : GL-5U y K*6.5%<z>A>y>>r-i;8x 

mm 

(B) J*£ 
KOH/g 



(4) #§§2 0 0 2- 3 8 7 5 

6 

* • ttwmjs&JWWM ^ Pimm ■. mt&2.3%. * 

[0 0 2 0] (C) 

• C a h : «J»tfK)-*20%^ &gflB300 
mgKOH/g 

(D) ®ft 

• znDTP-i : j^5c8Mo^-f 7>j -r;i/*;i^£#-r 

• ZnDTP-2 : mmmt.m<D J Zi3y#*) -T)l*)im 

io £;frT3 

[00 2 1] 

Mi] 







MM 


1 


2 


l 


2 


3 


4 




mm 




fxisv 


&*$ 




EtnP 








0.9 


0.9 








6.5 


6.5 


2.6 


5.2 


6.5 


6.5 














0.5 




a 7 


1.0 


1.0 


1.0 


0.5 


0.5 




120 


180 


180 


180 


90 


90 




0.3 


0.3 


0.6 


0.3 


0.3 


0.3 


Ca^fi (STftppm) 


300 


300 


600 


300 


300 


300 . 


ZnDTP-1 (Prim C8) 


1.0 


1.0 






1.0 


1.0 


ZaOTP-2 (Sec C3.C6) 






1.5 


1.0 






Zn ^fffi <®S ppm) 


800 


800 


1500 


1000 


800 


800 








0.4 


0.4 








0. 07 


0. 1 


0. 07 


0.07 


0. 1 


0.1 




18 


18 


18 


18 


18 


18 


&jE&u~<^ (~) 


GL-5 


GL-5 


GL-5 


GL-5 


GL-5 


GL-5 



[0022] ±3&D&?\zvxismLfcmmi~2 > 

®±^J(Z)^nS5:ffi^-r^APiyi/- KT-^Ufco 
JIS K2514(C^oT, ISOHMKcSttWIlS:. 135T3, 96 

w^MZBUxwtmu m^m^^te (o> . 40 
msttis®, (x) i:w«bfc 0 
[0023] isytammmmm. 

ffim>X;\Zl3\,\X. 1200 rpmT*I@IK-r-S3->fC^"; 
>^&40 WTO.SJlMWL^ttTJK^I^&lOOOOiatt 

bfc„ g£fti:#30 mg^TS:^& (O) £U 

(x) tbfc. 
[0024] JAjjgtjafft 
JIS K6258lC^£;ftfc##flCt£oT, riAitSiii^S: 



SSt^ : 120'C, 70 hr 

1500 rpm, 40 kgf, 80"C, 1 hr(Z>£#T'fi^S:fT V\ @ 

[0 0 2 5] ±f2©Wfffil^<^^5:^2{C^1- 0 ^2 
^ISWOD^^rtS (U3£flll#Z>'2) API 

HUT, ^^{C®nfc/^>X©a^'l4il$:^LT^ 
•2>o — ttytfV-T)\'*)\&*:m-S-Z>'ZsM?*m 

v *ajt£t«i i 2 <D¥^m*. mcommi(Dm^\m 
xmtmt&femamiz^ ^x^v va&m/Mb e» 



(5) 4#m§2 0 0 2- 3 875 

7 8 

3RZf4(D¥Vmt. immi&tf2l3.ifX^tf£^i}\ [0 0 2 6] 









1 


2 


1 


2 


3 


4 




a-s 


GL-5 


GL-5 


GL-5 


GL-5 


GL-5 




o 


O 


X 


X 


O 


O 




o 


O 


O 


O 


O 


O 


















5.9 


4.5 


5.0 


6.8 


6.3 


6.4 


irhd 


0 


-5 


0 


-5 


1 


3 




-16.3 


-16.0 


-58.3 


-41. 1 


-26.5 


-27.1 


®LVrm&xm<t* % 


-13.5 


-14.9 


-73.4 


-45.0 


-33.5 


-39.2 




0.42 


0. 40 


0.39 


0.39 


0.40 


0.41 



[002 7] 

imxmm muz. (a) vy&&&/ 
x&mghoffiEM (b) ttwm&zttitwn 

■i \ K. (C) J^SM^lOO mgK0H/gRi:©T;b*U± 
^M*^tm (D) <m<D^j-?V-T)l* 



(51)Int.Cl. 7 

C10M 137/02 
137/04 
137/10 



139/00 
159/20 
159/22 
159/24 
10:04 
20:00 
20:02 
30:04 
30:06 
40:04 
40:34 



// CI ON 



F I 

C10M 137/02 
137/04 
137/10 



139/00 
159/20 
159/22 
159/24 
10:04 
20:00 
20:02 
30:04 
30:06 
40:04 
40:34 



C 1 ON 



A 
Z 
A 



Jf36mPBBr^gf^m3TS17#35^ 



F£-A(##) 4H104 BF03R BG02C BG04C BG12C 
BG15C BH02C BH03C BH06C 
BH07C BJ05C DA02A DB05C 
DB06C DB07C EA02A EA22C 
EB02 FA02 JA18 LA02 LA03 
PA02 PA19 



